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CUBE OF ARTIFICIAL
ALBUMEN

CHOP WITH /4
NUTRIMENT
CONTAINED &
CUBE OF
ALBUMEN

bumnn rade on this globe
wiil be brought face to face
with starvatlon wonlid not
bo credited I mnde by any
tess nuthority fhan Slr
William Crookes, of London, & sclentist of
waorlil-wide teputation.

Bur that §n subsinnte ls the astonishing

HR announeement  that In
i thilriyv-three veirs, exiotly
2 ane pepneration henes, the

foxt il Professor Orookes choss for
bis apenl sddress as presldent of the
Britlsh oclgtion for the Advancement
of Sclenop o week -ago

By the most enreful calonlatlon he estl-
mutes rhat tn 1%L the popmlation of the
vorld - will have so inereased that the
o en sty wlll ' be Insufficient to furmish
Brmpn Beidgs with: biend.

There Is, of course, the possibllity thnat
unforeseen plagnes dnd wirs may so dey-
exih’e  the earth within the npext few
yegrs ok to put off the theeatened famine

for souae years. Bot even then 1t is likely
tooccar within tho: lfetime of mililons of
people now lving.

Leading men of welenece In America have
been  decply  lmpressed by  Professor
Ctooked™s punouticetent, Dy Rudolph Al
Witthansg, of New York, professor of chem-
fgtey 0 Corpall Medlesl College, says:
I shonld pegept Professor Crookes's pre
dletion of the exhnustion of the world's
whent supply as rellable. He 15 not likely
to make a precipltate statement. He has
undoubtadly arrdved st his concinsion after
o meei eareful ealpulation.”

Dr. Witthaws then points out that this
may basten the mnking of artlfi¢iyl foods
by chemlcal mepns, along the flue of Dr,
Lillenfold's -ecent discoverles In the mak-
Ing of albumen,

Nikola Tesla, the distinguished elestri-
'elin, tolls of anpther way in which the food
supply of the world may be artlficlally in-
iereasnd.

Tt is by econverting the nifrogen of fhe

wir Iato ferillizet by eleotrieal mesns, and
appleing this epbetatce to enrleh’ the woit-
out whent felds of the world.
' This, In tact, Is the plan which Professor
Crookes proposes as being {he best means
of fertlllzing the exhansted fields of the
world, .and make them capable of continn
lug to produce like virgin soil for thousands
of Fears (o come,

Niagara Falls, he suggests, prusents the
‘best opportunity for solving thls great hu-
man problem, for hers i& where the wonder-
ful electrical process of making fertilizer
out of the nir cun be done the cheapest,
Jowing td the almost uulimited power
which Nature has here gupplled.

Nitrate of sodn ecan be produced by this
means: for $25 a tom: A tow of this sub-
Ftance {8 sufliclent to fertillze from fve to
Top acres sceording to the chioryeter of tha
ol This would make the fields yleld un-
der proper cultlvation and Irrigation thirly
bushiels per nere, which (s now the avernge
yleld of the best virgin whent flellls of the
Red Rixver Valley in North Dakota and
Minnesota.

Niknola Tesln atntes timt the extracting of
tertilizer from the inexhausiible source of
the armosphere is perfectly feagible. All
thnt Is movessary fs the constructlon of a
proper electrieal plant to put inte opera-
tlon @ process thiat hus alrendy been sie-
eoesfully done on A sminll gealé In the

boratory, ;

SEowonld be simiply the copying of na-
ture's own, proecss of fertllizing the fields,

very ane has heard thot fain gathers up
some pltrogeunoud substances of the alr,
and enrrles them dpwuo to the earth and
enriches the groumt.  Every eleetrleal dis-

Chart of Human Body Showing Propor-
tions Formad by Albuminous White
of Egg, Nitrogen and Other
Substances.

charge
this proceps and forms nitele acld.
combines with atmospherle ammonla and
becomes nitrate of ammonia, which is ecar-

veéar 143
anil may come to an end.

ful electrical current.

i cost of $256 a ton.

the atmosphers contributes to
This
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ried down by the rajn.

By the process which Mr. Tesla suggests

The supply of fixed nitrogen,
The

be maie to produce thirty bushels per acre,
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By Sir William Grookes.

CRERISTRY FiND ELECTRICITY ARE PREPRRING 10 FE
FOOD WHEN EARTHS POPULATION
OUTGROWS OUR WHERT FIELDS.
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WORLD’S WHEAT SUPPLY TO FAIL IN 1931.

'.I'u. ¥ils Address Lasi Week as President ol the Briitish Asociatlon for dthe Advancement of Selence.

HE worldl's growing wheat supply will fail to keep pace with the needs of growlng population beyond the
mostly In the form of nitrate of soda,
store of nitrogen In the atmosphere is practically unlimitad, and its fixa-
tion for use as manure is one of the great discoveries awaiting the praectieal working out by chemists,

I belleve the seolution of the problam may be found I burping nitrogen in the alr by means of a power-
By using the power of Niagara Falls for this purpoge nitrates enuld be produced at a
By spreading a moderate amount of this fertllizér over exhausted wheat flelde they could
which ig the normul yleld of virzin sofl,
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is nolb inexhaustilile,
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tive apparatus, even ihough eften exel
eiveély for months at & thme. It is the &
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tive principle of all suimal food aud the

developing energy of pll embryonle life.

; it ® At present albumen is expensive, except
;:m:re': plrncess Is slmply earried out on o : H@W ALBUMEN CAN B[E MAUE ]IN A LAB@RAT@RV. : for a short period of each year.  In meat
rger scale. ° SR N IR e T it costs over twenty-five cents a d,
¢ v = poun.
W:}ii?‘l ?:-m:;:le T:;i:‘l‘:n 0:( f:ﬂ:‘;pge 11:1;“‘:1_1": : By LE]'OfBSSO!’ Ll]]enteld, of Vienna. . It hen eggs the ecost varles from fifteen

tlks . - M . + b ) i 0 L &
plant, with a toll metallic chimney, This g HAVE digseovered a process of making albumen artifielally out of coal tar products. It has all the quati-# tl‘;u:,: .n 1::-1:1:11 :‘u:-lstn_:rluu.s a lnu;luﬁh .-\t;d
wonld not be for carrying off smoke, on sc- . ties of albumen found In the esg and other forms of animal and vegetable life. By the lahoratory pro-o .“"“ﬂ;hit::»:a. :Bm_ eg;_.:-l a;;en“:m;:s ,e
. X g L
grasland. S Sl phTar SEpRnE oy ey coss I have discovered it can be made so cheaply as to furnish a sufficient supply of food for a man at a® £ Sunily len s
e

chanical foree. Bot In thig great chimney
ngture’s thunderstorms would be repro-
duced..

@ cost of elght cents a day.
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HOW ELECTRICITY WILL FURNISH THE
WORLD WITH FOOD.

By Nikola Tesla.

H I economical gonverston of ordinary electrical currants into high
alternating currents opens up new poseibilitles. One of these is
the combinatlon of atmospherie nitregen and the production of

nitric acia, ammonia, and thelr salts for fertillzing purposes. I have
been following up for a long tlme the process of ulilizing atmospheric
nitrogen on an industrizl scale by mechanieal power alone,

If merely fertilizere of the soil should be manufactured by this
means the benefits to humanity would be incalculable. It would sup-
ply mnitrates in such quantity that the exhausted fields of even the
oldest and most densely populated countries could essily suppurt their
people.

The waterfalls of the world are the most ideal power for doing this
worlk. By using them we exhaust no coal deposita or forest veseryes.
We simply usge g power that would otherwise go to waste in making
electrical currents that can make all the fields of the world enormously
productive.

In Niagara Falla we have, as Profezsor Crookes has polnted out and
as I have many times before suggested, the greatest agent ever given
to man. It slgnifies the subjugation of natural forces to the service of
man, the discontinuance of primitlve methods and the relief of milllons
from want and suffering.
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at this eonclusion after a most careful caleulation.

ficlal means, possibly along the lines of Lillenfeld's experiments in
making chemical albumen. How far this process can be carried iz diffi-

: eult to say at the present time, but It is not safe to say that anything is
e lmpossible,

BY DR. RUDOLPH A. WITTHAUS.

Professor of Chemistry, Physics and Toxicology
of Cornell University Medical Gollege,
of New York.

SHOULD accept Professor Crookes's predictlon of the exhaustion
of the world's wheat supply ss rellable. PFrofessor Crookes is not
likely to make a preclpifate statement. He has undoubtedly arrived

This would paturally give an Impetus toward making foods by arti-
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At the foot of It wonia be a powerful
elpctrle coll and over 1t a high alternating
ogelllator. From this wonld extent wpward
fn the middle of the chimney o large cop-
per wire ke a Hghtning rodk When the
high alternating cuarrent s turned on g
mest. wonderful phenomenon wounld teke
pluee, The interior of the chimney would
be llke » mass of elecirle fire or glowing
phosphorus.

Out of this Intense chemleal actlon the
ultrogen of the atmosphere would be con-
denged and formi at the bottom of the
chimney in fhe form of nltrie acld, to be
drawn off like mplten metal from a retort,
This llquld conld easlly be reduced into
salts, the form most useful in applying
for fertilizer.

1 nll the surplus water power of the
world were emplbyed in this way-it is esti.
mated that siufficlent fertllizer coumd be
made 16 forever keep the whent flelds of
the world produclive and enable even the
oldest and most densely populuted coun-
tries to ralse their own food supplies.

Wheat takes up the largest proportion
of nitrates from the sofl and counsequent-
Iy makes the most nourishing nltrogenous
graln food.

The nitrogen In the atmospliere Is the
most mysteridus elehent of nature. It is
not ubsorbed by plants and converted Into
food prodicts or vegetable structure. It
plays no actlve part In the procesdes of
combpstion and of anlmal resplration. In
both cases it appears to merely dliute the
powerful oxygen.

In respiration, however, It geems to be

How Prof. Lilienfeld
Makes Artificial
Albumen Food \

pasential, for no animal could live healihily
for any length of tlwe in pure oxygen. It
it thought algo {lat atmospheric nltro-
gen in an Indirect way contributes (o
ward the building up of nttmgenﬂnslar-
ganic mntter.

It Is & singular colneldence that almost
at the same tlme that Professor Crookes
arrived at the alayming calculation that
the human race has almost veached the
limit of populdtion of the world, owing to
fatlure of food supply, another great sclen-
tist shonld dlecover how to make food dl-

rectly from- miners) stubstances.

Proféssor Lilienfeld, of \ien.na, ‘an-

It oecurs in the form of a brown powder, and has a taste resembling egg albumen,
....,...................lI............lo.ll..........l....l'...l oS oRO0OOOO00D

Tesla's electrical process of convart-
ing the nitrogen of the air into nitrates
for fertilizing wheat fields,
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nomneed to. the professlonal world a few
Weeks ago that he could make albumen In
1 lahoratory,

Tt has always been belleved hitherto that
albumen could be produced only in nature's

labaratory by the vegetable world. Tt then
becomes the essentlal nourishing element of
&1l ‘human and animal foods. The povest
form In which It appears is In the white of
nD egeE.

But Professor Lilfenfeld went through
the operation of producitig albumen from
coil tar before an assembly of physlolans
#nd scientlsts and no one of the company

bad the least doubt that the result was all

grently lessenad.
With artificisl albumen man will no longsr
be dependent upon llving inlmals for ment

-uatural slhumen by severnl of the wab, .,-:

CUSE OF
ART'IFFCIA‘!-

that the chemicil comblnation is phenol,
amydo-acetle  acll @nd  phospho-chie ﬁ.
oxide. He demonstrated its |lsntity

e
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Stience Trylng to Make Food drtificially

Statement by Professor E. E. Elwell, Acting
Chief Chemist of the Department of Agticulture :

We do not know how muel will be sceomplighed in the future in respect to
the artificlal production of aliment sultable for buman belngs. Wondertal things
In that Une niay be accomplighed, but our attltude Is that of awnlting develop-
ments.  Muny remarkable results have been alrendy obtalued tending o that di-
rectlon, but most of them have not &s yet achleved comamercial usefulness.

Yon see, 1t Is one thing to produce by artifice in the mboratory a food prod-
uet at an expense of huudreds of dollars per drachioy. It Is guite shother thing
to muke Dy chemical apt a food product that can compete with nature, 4t a few
oents 4 pound.

The subject of artificisl albumen Is new to me, and 1 have no exact knowledge
respecting 1€, We do know that quite a nutaber of products useful for food pur-
posis huve been obtuined alveady by chemists. For exnmple, eaffelne has been
obiained from coal tar. This Is the essentiul principle of voffee: it is also the
esgential principle of teq.

Shall we ever be able, through the medlum of the laboritery.-ta furnish the
population of this country with coffee and ten? That is a questlon Jsrgely de-
pendant upon whather the csgential prinelples can be cheapened by the libora.
tory to such an extenl as to make coffee and tea avalluble for the people at
large ot rates less thun those which now are the market prices.

It 1s. after all, a guestion of price. The seientific chemlst may prodoce au
article {dentleal with a costly food product, but If he caunot muke it equilly
good at an equal price, it 1s merely a eurloslty and of no practical usefulnoss.

A Germian chemist named Plscher Lits necomplished some ntiazing thligs in
the artificinl production of sugats. He has pof been nble to reproduce cane
sugar, but be has made glucope and fruit sugnr In the laboratory. OF course,
thege #re most valtable food products, if they can be manuvfactured at a price
Iess than thnt which miiture charges. Such sugars nre made of conl tar products.
Coal tar is a wonderful substance, being a compound of such a multitude of
things that the materials which it furnishes con be uiillzed for muking almost
an infinfty of viluable articles. When 1| Is distilled ¥ glves birth to a great
varlety of components, each of which iy composed of evér so many compouids
that rleld substances of value In medicine and for n variely 'of other purposks,

From coul tar lns been oblained an artificlal vaulllin, whieh 1s exactiy
aquivalent to the erystallized product of the vanllln benn. 1t has already Lecome
of comumercla]l importance. Fischer has obtalned in his laborstory o oumber of
kinds of sugars which were never known befo ¢. In fact, they are not mude by
nature, 80 for as ls known. Among other important products obtalned by synthe-
sls are certain volatlle olls; like lemon ofl and oll of winfergreen, the latter he.
Ing made from wood aleohol and salleylle acid,

Phe chemical formula, 1. e., the make-up, of stareh and swwdust js pretey
much the same, thoush 1t would not be corvect to gax that it Is exactly the same.
From this fuct it has been Imagined that 4t a future day sawdust might be trigs.
formed directly into one of nature’s most lmportant food mwateriale. A prodvet of
the laborsitory useful 4s a substitute for sugar 19 saccharine, which #s from 300 to
500 times as sweel as cane sugsr. It is obtained from conl tor,
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Out of Goal Tar in

His Lahoratoty
in Vienna.

thitt was clalmed for it

The raw produst was & datk brown pow-
der with a tnste almost identical to ogs
albumen.

The lmportance of thla discovery is al-
most beyoud estimate. Artifoial albumen
at a low tost will most surely revolution-
ize the method of fopd production for the
entire world and rtender possiblé many
things that are DOW impossible,

At ounce of pure albmmen has about

twenty times the nourisiing power of the
pime weight of meat. It will pearly equal
a peck of pofittoes. and has besides the
quality of wot luterferinig with the diges-

for elglt cents, This means that

fonds, but will prodnce them in the labora-
tory,

1t could be made so econvmicully as to
furnish sufficient for a than's dally food
g Fear's
food supply wonld cost Lut $29.20.

This supply & man conld buy st one tlme
and earry away In an ondluary market
basket.,

There would be no danger of it spoiling
ot causlng excesslve thirst, a= all salted
nteats o, This prepared albumen s the
idenl food, sulted for all thncés and sl con-
ditlons, and not at all fikely to cause such

diseases a8 seurvy. .

Naturally one asks how alburien ean
be made from cosl tar and why it s o
gourishing angd scceptable to the stomach.

Bolh ‘questiong nre questions of atomle
chemlstry. /

The components of alhumen and eoal tnr
are nlmost the sume, except that they exist
In different propurtlons in the twe snb-
Ethinces.

Albumen s composed of earbon. hydro-
gen, nitrogen, oxygen and suiphur. These
are all of the principal elements of nature.
Coal tur contains the same clements, but
more carbon and oxygen, The atoms nre

ail'then In cenl tar, und if the chemist can

{solate them nnd then ‘comblng them in the
proper proportions there ls no c‘hamical
regson why albumen should not be the re.'
#ult,

The method Professor Lillenfeld followad
to produce thls artificial albumen has not

been made publle, but It is mm

Enown reactlon tests.
Albumen nerees with the sﬁnw ‘lp-
cause It contains so many of the elem
that the secretlons are not c:.lnns' '
converting It lnto :Iswe cells,

to eat albumen dny after day for mndﬂm

without cansing distress to the stomsch.
The proportion of the human body which
albmmen, rcitrogen and other substatives

S
form are shown [n an necompanying yut )ﬁ‘?‘
Lure,

By a laboritory process a qmﬂ!& ﬂl‘” ."-**
albumeii compressed Into n chbe M o
lesg than an lnch throngh wonld confpin 239

four tlmes 45 much nourlshment #8
juley lamb chop. The same sime cube: of'
albumen would be equal to an egg In BUN-
talning quality. It wounld contdln six tine
as much #s n lonf of baker’s white
Ehrmll.{ artificlal albumen. prove all

desirable to liva on it exclusively. in
his appetite would most Tikely object. ’.‘l.‘ﬁn r— 1
is one of the Instanees where selence pans i
not overcoms nature, - But artifighl albin-
men, W8 an accompaniment of sthreby and
sugary foods, together with & litle acld
wotlld be n boon to mankind.  And If ne
cesslty called for It nlbumen exelod rﬁ!’,
wonld sustain life n long time—at least o
year longer than any other exelusive M
would.

Sclentiats all pver the world are tallntr ;-
deep interest In Profossor Lifietifeld ﬁff

covery. All feel that it Is possible mmh(»"
albumen from ooal tar. And whea the =
wonders of  “synthetlesl™ ehemlit_l_T Iﬁp-{

cansidered there Is no need of surprise.

On the subject of chemieal synthesis ﬁb L)
enfire ehemlcal world is aroused, and scorvs =3
of luboratories In Germany and elsewliops: o
are actively experimenting, for dmwarbi' "““ el
tlong these lines have enormois CMD-‘L pety
clal possibilities In them, ‘Subsiances fhat
hitherts have been produced only by E
cogges of nature wre now “bullt up” in ¢
Inboritories with grent exaciness, mpe
every test. What Is more, they ean
made fu this. way ot far less cost th
they ean be taken from some nlmrl. y
quently a rare one. The essentlal em;g; =g
the extract, instend of belng dstilled O j
vielded to some complieated method of
trentinent; is mafde up in the reverse m—- =
woerking backward, as It were. 3 ‘I

Sponsor for a Hundmﬂ
Babies. - S8

v

In the small town of Langton, !@w
England, there li¥ves a woman. | "
become fhmous as belng the sponser at
hymdred  bables.

,ﬂ‘ "'".'

unfortunate as not to be able 10 eaty
own Laby up to the baptismal font, :|_f'
neightiors consoled her by allowing Hert
to take thelr children to the n!upl __'e"l'-.:.'
This pleased her so much " i

now Laby born in the hnmiet wnﬁ
her, end Tn o village of only 150 ghe
now carried the one hundredth w
the churchyntd path.

A Years Sué;f
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